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The EKlementary Mrthomeitlcs Progrem
in Russie

imerieen awarsness that recent soviet schiovements in space
tochnology bespeak e high order of methemeticel competence has
groused interest in the teaching of mathematies st all levels in
Soviet schools., The subject 4s & complicated one, as it is indeed
in our own country, and much more detaniled study must be mede before
anything like a fully sdequate pieture oan be obtained. As & oon-
spibution along theme lines the present article offers & translstion
of the official syllebus for the first four graces of oleventery
school.

As usual with doeuments of this sort tho language 18 replete
with techniocal jergon end is frequently terse to the point of embi-
guitys In order thet tho material may be as meaninzful se [o>sslble
to the reader 1 have provided fsirly oxtensive notes wherever these
seemed desirable, The notes are based lergely on my exsminaetion of
e number of elementary textbooks snd works for the training of Soviet
tencherss <The mein contents of thip erticle, that is tho threo ses=
tions entitled "Explenatory Remarks,” "Hethodologicel Instructions,”
and "Progrems,” ere trenslated from the officisl ussien school proe

preme for 1957-5&1

I Frogr neohelnol shioly Zo¢ (Honcow, 1967),
e . ror or informetiom on the offie sl syllsbil and their
relutionship to the foviet school ryotem soc Imeak “irspup, "Current
jehcol Methemetios Gurricule in the Soviet Union end other Corru=
nist Gountries,” The Mathemetlcs Toacher, LI1, B{Mey, 1008},

Pe R T o o
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BXPLAHATORY REMAKKS

The toeching of erithmetic in Urandes I~IV has es ite aim to
teach children corrcetly, Imowingly, confidently, and retionally to
perform operetions with whole numbers and to apply asquired knowledge
and experience to solving arithmetic problems and performing simple
csloulations, The tesching of srithmetic must help carry out the
tasks of the ecrmunist upbringing of ehildren.

The study of erithmetic in school should be so designed that
number and measurement serve as a tool of ecognition of surrounding
roality. |

Daring the instructional period of Grades I-IV the pupils should
acquiret

A fiym lmowledge of whole numbers anc oporetions with them end
golid hadbits of orel and written computation with whole numbers, both
gbetrect end denominste!

A firm lnovledge of metric messures and messures of time, end the
ability to use them in measuringy

in elementery lmowledge of simple fractions;
A Xnowledge of e few eloments of deseriptive gqam@try'and the
ability to apply this mowledge in preactice;

The ebility to solve easy arithmetic problemn,s

"hole numbers snd operations with them, atudied in & definlte
order, comprise the basle econtent of tho progrem of (reaces I~1V.

First of ell the children study numeration end the srithmetie
operstions (rddition end subtraction) within the 1imit of 10, end
then nuwnerstion and the four erithmetic operations within the 1limlt
of 20, HNext comes the seetion "Numeration and the four operations

within the 1imit of 100," the study of whieh begins in Grece I end
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18 eoncluded in Grade II, after which begins the study of nunerea-
tion snd operstions within the limit of 1000, From this section
only mmeration snd the four operations in round hundreds sre stue
dled in Orede II,

In Grede III orsl computetions with round tens within the limit
of 1000 ere studied, and written methods of caloulstion within this
1imit ere introduced.

After the study of the operstions within the limit of 1000, nue
meration end the four aritlmetic operetions involving lerio numbers
within the limit of ¢ million snre studied,

Pupile learn the reeding end writing of numbers end familierige
themeselves with the designation of ihe orders and thelr cistribution
into ™ riods within the limit of sixedigit nwnbere-ﬁ

In grade IV the lmowledge which hea been scquired by the pupils
18 exprnded and systemstimed: the lmowledge of nunerstion is expanded
to inolude the periocds of millions and billionsj more GifTloult ansos
of multiplicetion (rultiplicatiom of numbers with meroes 2t the end)
end division (division with a remeinder, eto.) are consclidated; the
relationship between dste snd results of arithmetic operrtlons is

1aarnod;5 this lest is used for checking operetions, for solving e
&

. . e 8 S SRR T

"Opders” are the successive positiong occupled by the cigits of a
number. For exemple, a digit in the one's place is culled e aizit
of the firnt ordery e digit in the ten's plece is called & diglt of
the second orderp snd so ons "Periods) refors to the nuccessive
groupe of three digits, whieh in our nptional system {tut not in the
fuseian) mre set off by commes.

5
e sn oxample of what 1s meent by "the reletionship between date and
resulta” reference msy be made to g textbook used in the fifth and
sixth gredes. (I. ¥. Shebehenko, Arifmotika, \fpebnik dl%a £E16

ﬁ' gg 80V mmlzg‘mi p sm%i gh{{?;x., HoasRow, 1¥EB), pne
ading the suthor ustreated the reletionshiyp for ﬁédi-

r B he
tion by 2 discuasion which concludes with the following H in
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erclises with x, and for solving prablema.4

The eourse in primcry srithmetie conoludes with the study of
gimple fractions in Grade IV,

As & rosult of thelr study of whole end frectional numbers, pu=
pils who complete Grace IV ghould:

Hove o firm greap of the terminology of each erithmetic opere-
tion;

Heve & good command of the technicue of written computetiong

Inow the formulation~ in which the reletionship betweoen the com=
ponent parts of operations is expreased, end the rules for cheoking
operetions;

Understand the significence of each arithmetie operstion (without
memorigntion of spesifie opsrations) end Imow tho besic circumstances
in whieh each operation is ¥pplied to the solution of problems;

Be able to make use of the basic properties of operstiocns in orel
and written computatione without the formlation of these properties,
with the exception of the sommutntive property® of edcition end

e comarete oy o s 4o+ - 1 Ao e e

order to find sn unimown addend it is necessary to subtrect the known
addend from the sum of the two adcends.,” This is further exprossed
with the notation that if ssbmc, then a%e=a snd bh®oee,

4
™e word translrted as "exereise” refers to & pure number problem
such as 18-13, whereas "problem” refers to whet we frecuently dosigo
nete as "word problem.” The expression "exersises with x" refers
to such exercises ss the following, teken from a fourthegrede Russian
textbook: Pind the value of x in x-62581,200, (A. 8. Polysk &

Ge By Polyak, Arifmetike, Uchebnilk dlys é~go Xla€ése nechalnol
shiolys (Moseow, 1068L)

The principle that sd+b®béa, ab®ba,

/
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5
multiplicetion, which pupils should be sble O name end forrmulotes

¥now the formetion of the fractions (1/2, 1/4, 1/8, 1/5, 1/10)
end how to add end subtrnet frections having the seme dencminator and
denominators whiech are multiples of each other.

ihroughout every year of the primery grithmetic courne great
attention is devoted to the study of metric measurement, mnd also
moasurement of time.

do that the students will obtain & concrete idea of 81l the
measuraes snd learn to use them, in every grade, beginning with the
first, the ehildren themselves meke up oxamples of verious messures
and practiece measuring and weighlng, developing judgment of eye, and
determining spproximete welght of 8011ds by musculer sensation of
welght,.

In Orede IV the operations with compound denominste rnmﬂ.wr'ls6
should be limited to the simplost cases of those operations with
smell, two-digit numbers to whetever extont is required for prepering
chilcren to study decimel frections and for practical use in 1ife.

In perticular, operations with nurbers whish express mearures of time
should be mede eesier.

i substentiel part of the program of primery arithrctic is made
up of geometric materisl, tho study of whioh gives some !mowledige and
oxperience to the childiren and develops spntial concopts in them,

The study of this meterisl begins in Grade 1 end eontinues throughout
the whole course of primery schocl, becoming greduslly more complice-
ted end closely interwoven with erithrotie, In Gredes I mnd 1I, in

the study of numeration and operations with numbers, scusres, rectangles,

6 Compound denominete numbers rofer to mngnlmaes}' expresred in units
of more then me denomination, es C meters 1% eentimetars.
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&
trienglen, cirecles, cubes, and roctenguler solids are employed as
aidsotic materisl, The ehiliren obtaein visusl imeges of these fijures
sné bodlos, beeome femilier with thelr nemes) craw end trece them on
graph peper, snd meesure the length and width of rectenzuler figures.

Meny exercises are carried out by ehildren in the merpurement of
segments of o otraight line with the ald of ¢ eentimeter raler eand
of distences with the eid of s meter or s tape measure,

In Orade III ehildren obtain practise in more difficult measure=
ment of segments ef a straight line and of demeneions of mmsll objeots,
exprossing the results of the measurements in cecimetors, centimetors,
and millemeters, Measurements sre carried out not only in the clagnw
room, but elso cut in the open, vhere chiliren learn to steke out
end messure straight lines and gein prectice 1ln the development of
visunl ostimation,.

In Crede IV the punils become asccusinted with scuare me ters end
with the celeulation of areas heving rectangular form,

For the study of those subjoots prectical oxércises cre providec
in measuring the sres of the elassroom floor, the iliuminsted aree of
the olame, the area of the school garﬂang‘ﬂnd of the a@shoolynrd, smd
BO OMa

In the fell snd spring smrteds puplls bocone peouninted visuaelly
with the are end the heotare on locntion, end alsc withh “he construt-
tion of a right angle, & square, and a rectanglos

After lesmning souere messure end ineulating area the pupils
atudy cublic measure and leern to geleulste the volume of bodies having
right enculer form (boxes, rooms). %his must e 1imitec to the
molution of problems in whieh the dimensions of the sices cre piven

and 1t 1s necesasry to find the rrea or the volumes
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In the esleuletion of srea snd volume a notetion is used which
15 bered upon the method of messurement of theese magnitudes and ia
casier for students in the primory gredes. (An example of this
notation 1s 6 sa. é:. X 4% 24 ga. 42).

Apout helf of the time devoted to srithmetic in clusswork end
homeworl: should be used for tesching children the solution of urithe
motie problemsa,.

The ebility to solve arithmetic problems 1s one of the basie
aaspectas of the generalweducational nignirléanue of the srithmetic
sourse, The solution of problems fosters Lhe developmeni of the stue
dente! thin¥ing and spenking, their discriminetion, and¢ their sbllity
to detormine the reletionship smong megnitudes snd Lo meke correct
inferences; the solution of problemsn holps to prepere stulents for
1ife.

The solution of problems helpe the students to uncerstaend the
gconerete mosning of srithmetic operutions, elucidates the diverse
slrounstences in whieh they sre applied, provides elementrry practice
in the eppliostion of snelysis and synthesls.

Deginndng with the first stops in tesching and extencing through=
out the whole course of erithmetic, the solution of problems proceeds
perellel with the tesching of operationse.

In temrching the molution of problems 1t is necessiry W edhere
to s rrecise secuence in going from easy nroblems to more oifficult
ones, from the simple to the comnlex,

Tn Craces I, XTI, snd TIT the rupils become eccueinted with the
basic espects of aimnle problems in eseh of the four srithmetic
operntiona,

In Crade I simple problems sre solved in findine tne sum et the

aifrerence, in increesing end cecressing glven numbers, in finding

Approved For Release 2009/08/04 : CIA-RDP80T00246A009700130002-9



Approved For Release 2009/08/04 : CIA-RDP80T00246A009700130002-9
8

the product (when a given number 1s vepcrted e8 en addend several
times), end in pmt@ive dlvision,’
In Grede II problems ere golved in comperison by aubtractian,a in
findimg one of the addends from the sum of two numbers end one of the nwnbers,
in finding the minuend from & given subtrahend end ¢leterence, in
moesurement division, in inorersing end decressing glven pamoers by

“go meny " t&mea.g in finding the reactional perts of g number, and in

comperison by aivisiongln

e AT AL o 8 A

Pertitive division refers 1o finding the size of the unlie-group
when given the whole group end the number of groupss “or exemple,
how meny people sre there in esch group if 100 people aro civided
into & groups? It contra8ts with measurement éivision, which cone
sists of finding the nunber of groups when gliven the whole group and
the size 07 the unitegroup. 7or exemple, how meny {roups are t hereo
1f 10C people are divided into groups of 20 people?

Literelly, "difference gomperison,” Uncer thie hoscding o Crede 1X
toxt deplots two rectsnguler bers, one 7 centimetors long snc the
other 4 centimoters with the notrtion thet one is "3 centimelers
lonvere." (ie Se Pehyolko & G. 8, PFolysk, srifmetiks, Uchebnik dlye

2«z0 klasss nschilnol shkoly. Moscow, 1056 , Pe &5

2] alvove
‘he Urece IX text mentioned,.derls with this type of problem in
peges 62 £fs Under the heading "Incressing e numbor aeverpl times”
i1t depicta 6 hemmers in sontreet with 3 hemmers, enc stebes that
the former sre two times es meny &s the lptter. It stresszos the con-
grret between this snd the process of inecressing a number LY some
uni tenumber#; as in the case of . gherrles versus & cherries; th
former are 2 more thsn the latter. The soetion "leerensing s numer
severel times” includes a problem "q rmshrooms Civided by £ equals
4 yushrooms.” This slso is contrested with the pr-cess of decroase
ing a number by some und t~number: '8 rmshrooms less U mushroome
ecusls 6 Ighroomse

10
Idterally, “multézﬁle gomperison,” Under this heacin, the work clted
in Note B degicta (ge 74) two recfgnguler Lars gnd notes that one 1s
% times eas long as the other. t may ve well Lo note thet the
phrese b 3 ragze dlinmye dses not mesn, &8 it might scem to ab firaet
plence, "3 times foner f%hﬂn),“ but rether '3 timers o long (r8)e"])
mipther slong (ppe 7T7=78), it 1n stated thet “In oruer to find how
meny times ag lorge Or As amsll ew one number ls o8 compered to
enother, we must divide the lerger nunmuer by the amallers’ Comperi-
son by division anc comprrison by subtrection are contrasted with
ageh other in the rollowing type of exorciset "I centimoters 1s how
many times es smell &n 2. sentimetors? 14 rublea 1s how mueh less
then 60 rubles?”
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In Ore e 1II, to supplement whet was indlcated sbove, simple vrobe
loge sre solved in finding the subtrehend from a given minuand end
d4 7 ferenca.

In addition to the eimple erithmetic problems, comperiie probe
lems of greduelly inecreesing complexity ere solved in prirmery school,
beginning with Crade I,

In Orede II slong with cothers ere solved problems 1In dlveet end
invarse reduction te n unit.ll Among the composite problems ore diae
tinguished ordinery arithmetle problems, which ere solved in clorse
econnection with the study of the prithemtic oprretions, end the sos

o

eallod tyrnieal problems; the lrtier sre introduced only In Urasdes
III enc¢ IV,
Por examinetlions it i3 necessery to select predblems which do not

gzo bevond the scheduled requirementno.

11
A8 en ~xemple of "direct reduction to & unit” we cen cite, from
from pe 46 of the Grade II work mentioned obove, the problem
"1 pens comt 20 kopeks, How wmueh were % such pens?” lhe steps
in the golution of this ere given nset

2) LEx3®L K

As sn example of "inverse reduction to m unit” the sema work (pe
A7) rives the problem "3 dresses were sown from 1I meiors of metos
rinl, How meny such dresses could be sewn from 20 meinre of
meterdiel?? Here tho nteps nre:

1%
1) ¥ ms 33 4nm
2) MOmedms

Thone are problems vhich are typlesl” or "charecteristlic” of
"snecial methods" of molution, sueh &8s provortionel civicion, sumend
ratio, rule of three, snd others, In one collection of nroblerma

enc exersdses for fourth grede, "trpleal rrobleme” for ccch of

the special methodsS ere listed by number st the begiudng of the
worlt but sre ses tered throughout Ehe 1048 md <1950 ce L bkanaxm The beoK
under various toples. {Ses the 1648 and 1970 editions of Ne Ne
Mkitin, G, Be Polyek, snd L. N Volodina, Sbornilk srifwetd-~
choskikh gedach 1 upraghneny dlya chetvyortogo ¥lesss nuchadnol

. 6’:’? Ta
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Puplls should be sble to do the following:

At the end of the first yesr of instructiont ecorrectly write
downn the solution of premaama snd the resulte of operstions, end ex-
plain them orsllrj

At the end of the second vear of instructlont pose & ruestion
orslly sni neme the operstion for its solution, write dowvn the opera=
tion correctly with a deseription of the eomnonentsy coherently res=
eount the successive steps in the solution of e problem ¢fter solving
1t (without prompting from the tescher);

AL the end of the third vear of instructions bricfly write lown
the conditions of a problem, incdependently formulete e plen for its
solution, and wvrite down the solution of the problem together with a
written forrulstion of questions;

At the end of the fourth year of {nstruction: independently write
dewn the conditione of & problem, ecoherently o plain the asteps In its
golution snd the cholce of operstlions, precisel; forrmletc end write
down cuestions, and cheek the solution of simple problems.

In the program rmch sttention 18 devoted to develoning hebits of
orsl gomputetion.

In the course of the first two veere of instruction the tupile
use only orel methods of somputetion, deginning with trode Ii1,
erditton computations comprise the besle form of eomrutetione However,
work in femiliariging students with verious wmethods of orel computa=-
tion end in develoriny habits of fMuent orsl computntion should continue
up to the end of the course in erithmotie, In this connoction apecial
ettention should be devoted to devoloping fluency in & eomputetion
within the limit of 100, snd glao ~ith lerie numbers/mp@rﬁtimnc wi ih

whiqhsr}ﬁdmge themselves to cormutetion within the 1limit of 1003 for
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oxsmple, 120 x 3 ® 12 tons x 33 480 « G ® 48 tene « 63 £ ,000 +
36,000 8 25 thousmxs 4+ %6 thous,

It 18 necenszery firat to astrive for mestery by ‘he astudents of
generel methods of orsl computetion, snd sfterwerds to accusint them
with specinl (short) methods of orel computetion, devoting speecial
attention to those methods whioh lead to ecesy end rerid computetiong
rounding, commutstion of sidende snd of multiplicand an. =ultiplier,
susoenoive rmltinlication and divieion Byxf;xMy in simple cases (e,
miltiplication and divielon by 2, 4, 3),13 end short rultirlicetion
by Dy 20, %Gald The preotice in orgl computetion within the cepebilie
ties of the children should ;;;gigﬂ not only abs%rrct nuniers but also
compound denominate numbers, not mly exereises bDut slso problems to
be worked out, Hueh sttention should be dewvnted to thwe solution of
oral problemn,

Along with orsl] end written comrutatione it is necessexry to g%ch

children computetion on the sibeecus, which, as is lnown, “inds wilde

appliention in living practice.

EYHODOLOGICAL INSTRUCTI ONS

Ardithmotic terchiee cusntitstive roletionships of the roel world,
Por the tesching of srithyretic to contribute to the corrcet rellection
of these relsationahips in the oconsclousness of ehiluren, it must Le
clogoly tied in with 1life, with reality,

A vupil osn choose correctly the oneretion for the solutlon of
e rroblom only 17 he ¥nows whaet connection exiats emon. the ma;nltudes

whieh ere mentioned in the problem.s Hence in solving probleme 1t is

eelie 70 X 4
4 S00

70 x
75 x

.}

D e

+
X

2
8
nﬂ-

x4 =
3 150

as
e R
A
=3

14 0efe B3 x [ 8 63 x 10 & 2
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necessary to rely heavily on the living exporioence of ditildren, to
tie in olosely the tesching of srithmotic with life.

“he contents of problems shoull as mush ra poselible refloct the
leboring, productive reclity of the people end should hsve & perecep=
tive cherncter,

Apart from the problems in srithmetic bocks, 1t 1s necessary in
anch class to solve problems bamsed on nmericel dete tslen cirectly
from surrouncing 1ife, from locel production ferdiliar to tho stulentn.

It is necesnary step by step to trein aehildren in the independent
erestion of problems enslegous to those solved in cless.

atudents esn gain practiecsl experience in the golution of probe
loma by earrying out simple saleulations connected with some sctivity
or other (exmﬁ%iona, achool holidays, working on the atu.ent axporimens
tal plot of laend, etes)e It is necess:ry to teach stw.ente Lo uas
reference workssnd tebles given in the sritivotic book,

“he study of erithmetic should help the child to achleve fram
fMrm hebits in computstion and mensurstion, ‘he school should erente
firm computrtional habits by mesns of an adeguste emount of prectice
4n the solution of numeriesl exercines ax! problems, anc 8leo mensus
pation hebite by mesns of prectlcal work in meesuring, welghing, etc.
in eless end on location. this work should be precredec by detelled
exnlenations by the teaciggjgézaya g wollegrounded mester; of erithe
motic by the stulents. Iractice in the solution of problems enc
numoricsl oxercises should be enrried out not only in cless but also
et home. Indopendent written work by the students should in lerge
messure serve the aim of creating flwm nnbilte.

1t 1g nocemsery to advence to the develepriont of clatract methe-
mationl concepts in primery sehool by sterting with visuol instruction.

Ascordingly in the bteeching of arithmotie +ide use should be made of
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10
visaal aldst erithmetie box, cless sbscus, mocels of metric
measurements, reometriec figures, moaguring end drawing instrunents

16
(ruler, compassos, &nd drewing~triengle end drawlngescusre )

simple instruments for lend~mesasurement (survay1ng-uquarelv, tape~
measure or messuring ohain), grephic 1llustrations.

The Adireet visuele-tactile perception by the students contrie
butes to the successful teaching of geometrie meteriel, The
students should not only use ready-mede graphlc figures, fiven
by the tescher, but also themselves make and reproduce eometric
forms: nodel, eut, mount, draw, glue, and secure geomectiriec figu%u
by peper=foldinge

It 48 importent elso to malte use of melfemede alds, as for
exemples for computstion, e solfemade sbsousj for ceomn LYy,
geometric figures) for meesurement, models of mossUTeB,

The students themselves should be drawn into the preparstion
of those elds. The work of preparing visual eids helns cehildren
to schieve better maatery of those iceas which ere 41lustrated
with the help of the alds, and tesches stulente worlt hebite end
alrilils: outting, mounting, sawing, plan ing, eto., using solissors,

mife, saw, ruler, cirole).

o e R ——————— P W 1 T L AR O

hils 18 described by V. Ge Chiechigin in his e todike ?ro Eo%g»
venive grifmetiiidt (Moscovw, 1062), Te 10 ¢s & Dox Zille

Fo0uen cubes, rectanguler aolice, and plene Figwres, pné widely
usod in elementary school in counting by ones enc by groups, in
the tesching of numersetlion, end in meesuring volumes

16
The root "angle” in the word gﬁolné% nes leé to the erro=
neous trenaiction of the lstter as 'pro {mator."” Hctuelly, es
indicated by the 1llustrations in the preyjously cited work by
MMitin et sl (p. Bl), the word refers ei Aher to & Argwing-scusre
or & drawingstriangle. :

17 .
/
As the word ghker, @ loeneword from the 'vonch @Cuerre "scuare, "

Approved For Release 2009/08/04 : CIA-RDP80T00246AOO§700130002-9



Approved For Release 2009/08/04 : CIA-RDP80T00246A009700130002-9

14

A great diversity of aotivity in arithmetlc ip provided by

veer tational
methematicel games and ontentaining problems, which can be used in
the lossons of Orades I and II sné 4in extrescurricular setivity in
Grades 111 and IV,

In the progrem for each class only new materlel has been noine
ted out, Along with the msstery of new meteriasl 1t is necessary to
have systematic review of what has gone befores The toaching of
each section of the course in arithmetic?qand also of the meteriel

of esch cuarter snd esoh school yeer ends with review.

PROG EiAl!l 8

orade IY°

Counting up to 10: femilisrity with nuwbers up to 0. sddition
and subtraction within the limits of 10, (86 hours). (llere and

olmewhere in esch program the hours cited at each persgraph include

(e e LR A

dosisnates 8 speoisl sort of square for outdoor work, I trenalate 4t
gs "surveying square.” The instrument is depicted end described in
the work cited in the previous note (py. 93-04) and elso in V, %,
Sniciryev and Yae Fo Chelmaryow, Metocike arifmetili, :0sobiye dlye
ghecacoglehesicilch uchilisheh (Koscow, 1948), pre 118-16, It con=-
sists of two smnll Doercs (oF X £ X 2,0 centimeters) faatened cross=
wise to each other in the shepe of o Greek cross and mounted norie
gontally stop e steke sbout four feet in height, The inastrument i
used for staking out right enjjles by sizhting slong hesdless nells
at the ends of the boards to the topm of stiecks held vertically some
dirptence owey.

18
“he meterisl in this seetion hes elresdy been publi shec by FProf.
“irspup in the erticle eited in note 1. 1t hes scomel. useful to
inelucde my own trrnslation nonetheless es it differs in & few
noints and 48 provided with explanatory rotes,

10
“or ¢ eomperison of the contents of ‘ussien and imerieen Mlrate
crece erithrmetie terts see mr erticle, "Beginnings of lathemetle
en) “ducetion in iuscia,” The Arithmetic .oscher VI, 1 (ieb.,
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the time in solving exercises end problems and in teecching metrie
messurements)

Oral end written numeration up to 20, /sddition snd subtrsction
ﬁp to 20, Addition teble, Inercosing mmd decreasing a mu&%r by vare
ious units?x Multiplication up to 20. Pertitive division within the
1imits of 20, (100 hours),

Oral and written numg}rgtian up to 100, addition and eubibrace
tion of round tens up to 100, ‘'ultiplicetion snd diviei-n of rounc
tens Ly r one-digit nurber within the limits of 100, (& hwurs).

Meamgureow end exerciascs in monsurement. Meter, centimeter., ilo-
grame Ilter, FReek, nurber of deys in o weelr,

Farilinrity with acusre, rectencle, trisngle, end cirele (their
regognition end diseriminetion),

Iroblems. Solution of probleme in one operation: by Jinding
g sum or g differcnce, by Cinding the produet (in the ceme of the
repetition of o givan'number &8 an addend several times), Ly Jlvie
slion into ecusl perts, Solution of problems in two overrtions.

Jeview of the materiel covered. (10 hours).

Greade 11

Heview of the meterisl ecovered in rede I. (12 hours),

Addition enc subtroetion up to 100. Commp rlson of nuwrters by
subtrection, (40 hours).

Maltipliestion end civielion un to 100: fe1llrrlty w1th messure-
moent Jivielony multiplication table end division with the nid of a

20

table.” (72 hours).

E wur B T s T T LI I T prona— P T .
e suthor of the "th=8th srede terxtbook cited in Mote 2 atntes
(ps I7) thet “ussisn ehiliren cre t sught the use of =wlitipliene
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Inoresaing & mmber "so many” times; decreesing & nurber "so
many" times; finding e fraction of a number; oomparisocn of numbers
by divieion within the limit of 100 without the sid of tsbles,
(25 hours).
Oral and written nnmg;ration up to 1000, ‘ihe four rcritlmetie
opereations on round hundreds up to 1000 with the use of orel methods

of computation, (16 hours).
_MHemsures snd exeroises in meassurement. HMemsures of length: kilo-
moter, meter, centimeter. Hessures of weight: Idlogrem, cram.

{6 houre).

Xeasures of time: year, month, day, hour, rinute.
’ ’ .

R e S et st b e S e e e ot

tion end civision tebles "to speed up eslouletion,” but it turne out thef
thisg involves more then the ordinnry tebles teught 4in our elementery
achools, The student is infomed that if he hes to multiply, for ex-
smplo, 48 by 768, he fould look el ther under 48 or 76 in = hmndbook
conetining a;spmpriat% tablea, In one such hendbook (i . Gorkin,
noghet reniye [Moscow, 105£]) the 48 table for mul-

pliiece

0 1 o 3 4 8 7 8 0
o “#&. 4 9 14 1 24 W 33 3B 43| 0
11 48 reo o7 o @87 s w6 81 88 91|11
21 96 100 105 110 fOo1o0 1% 190 134 1301 o
3)144 148 153 150 165 168 17¢ 177 18z 187! 5
21192 1906 01 208 211 218 200 20k N30 C3F 4
E 1040 P44 240 64 250 7 88 o3 M8 85| 5
6188 202 207 302 37 312 318 391 S8 351 O
v lase 340 345 250 306 360 364 360 S74 el 7
g |384 380 303 308 403 400 417 417 42 4971 3
o 1432 436 441 446 451 ARG 460 465 470 4751 0

©c 8 €& 4 © 0 8 8 4 -

a.u/l Vt‘ql"

Here the boldefrce numbers on the left Jrepresent the multinlier's
digit in the tens place, end tho bold=fece nunbere rt the ton reprew-
gent the multiplierts cigit in the mmels ploces To rmlitiply 48 by
76, the stucent fincs 364 ot the intersectlon of the 7 row vad the
6 coluwm end snnexes the nuwrber & et the bottom of this colum, Obe
taining the mmawer 3648,
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The straight 1line. Streicht line sogment and 1ts mocsurement.

Yroblemss solution of simple problems: by comperlson by sube
trsotion, b measuremont division, by inereasing and cecreasing &
nurber "so many ' times, DY fincing o frection of s numier, by come
parison by divisione

Solution of ecmposite problems in 2 to 3 epersatlonrc.

feview of materiel govered. {12 hours).

Grede 111

Review of what wes covered in crade II. (12 hours).

The four operstions on round tenas end hundreds up to 1000 with
the use of orsl methods of computation.

Wpritten computationsa ed thin 100031 eddition and subtraction of
three ciglt numbers} multiplication of two-dipit and three~dijit
numbers by a one-digit numberj civision vith remainder up to 100,
with the use of tabless dMvision of e three=digit nunier by s One=
digit nurber, (44 hours).

orsl end written numeration of lerge numcers up to & million.
rddition snd subtrection, rmltinrlication and division of menyedipglt
pnurbers with one-, twoy, and three= digit numbers.

sddition and subtraction on the ecbacuss

Naming the cocmponents of srithmetie operations. Cheeking opera«
tionse. Parentheses (simple casos)s (98 hours).

Measures snd exercises in measuroment. table of measures of
lengtht kilometer, meter, decimeter, gentimeter, rmillemeiore
table of meagures of walcht:  ton, ceniner, wilogren, Srats

Teble of measures of timet cenbury, Year, month, Gy, hour,

minute, secmd, (F hours).
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Sﬁgqmegriq matorinl. Messurement of segmonts, Gimple moasuremantnsyq

on locatirns staking out enc messuring ssreizht lines, .xercisens

in the development of vlauel estimetion,

Rectengle and aquﬁre; their sildes and engles. ireving s right
angle, & scuere, and & rectengle with the help of & ruler end drawe
ingescquere end drswingetrisngle., (8 hours).

Oral gomputations: fluwent oomputation within 10C end in round

nuwnbers within 1000, ‘iie use in orel computstion of the rounding
x
method end the communtsative property of addéition enc multiplication,

Froblems, UJolution of slmple arithmetie problems end composite

problems in 2 to £ operstions in elose connection with the study of

the arfthmetle operations. h
Solution of problems involving the simple rule of ﬁhree,ﬁl pro-

portional ﬂiviaian,ga finding the unkne:;::;o dirrerancem,ﬁs

Eo
The Tule of three” 1s ext-naively cisecussed in the tescher-train-

ing textbook by V. G. Chichigin, Mgto%}kn gregodavanigawarirm«tigg
(Moscow, 1862), 233 ff. An example of T mple rule o "0
is the problem: "2 k@ of sugar cost 12 rubles, How much do 3 kmg
" of suger oost?” The "eompound” rule of three ia i1llustrated by
the problem: "In 3 hours 5 pusps reised 1,800 buckets of water,
How much water would 4 such puwups rsise in 4 hours?” Chichigin
susgests that the solution to such problems be tsught by two methe
ods, first by = "reduction to a unit" and then with the help of
proportion, For some historiosl notes on the “"rule of three,” a
term which long apgo diseppesared & from most textbooks of srithe
metie, see the standard works by U. He Smith, History of Hethee
metigs, ond Vers Senford, A Short iistory of Mathemetlcw.

23
*3

iUnder this heeding a eollecticn of problems end exercias:s for
Greces V and VI ineludes the following: "Divide 765 into parts
proportional to the numbers 1/5, 1/4, end 0,3," "idvice 144 fmto
3 paerts, x, y, and g, 80 that x + y~£ Jedendy B2 4 4 5"

(% £+ Fonomevyov end s I. Syrnev, Sbornik gedech i upre
'ﬁ% arifmotike dlye 5+8 llmssov semilvetne areiﬁikigéi Cae
W (53@1, Dhe 1683 - 1130 : slodere QEE QL E!, Fe At gives the

1% renko
foliawing rile for such problems: "In order to divide & number
into perts proportionel to given numbers, divide it by the sum of
these numbers mmd suecessiwely rultinly the resultent (uotient by
each of these numbers,”
o3
"Problems in finding the unlnown from two differences” 1s probably
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“4 (10 nours). (llere sre indiceted only the hours

opposite motion,
roy the solution of typleel oblems.)

Review of meterisl covered. (12 hours) «

Grace iV

“aeview 0f the moterisl covered in Grade Ill. (12 sours)e

Tuneradion of lr rge numbders including millions ond Dil1limns.
Opders anc periods. iddition snd mabtrection of many<dipit nwibers;
the cotrmtetive property of pddition; reletionshlp betworn the eompo-
nents of sddition end subirescilon; checiing edcition and swbiractlons

sadition snd subtrsction on the ébacus.

waltiplication end division of meny-digit numbers; uhe corrute-
tive property of saltinlications rolationship beiween the components
of ruliiplicetion and divisiony cheeldns smltiplicetion «nd dlvisiong
order of performing arlthmeilde anerations (review). (42 hours).

Compound denmminate mreibergs s4mple snd eompounc Lenominete

r
25

aumbers. Heduction sacending end descending of denuminaoie nunmbe rg

s s

another neme for “nroblems in Tinding e numver Dy Lhe ¢ioleroncesn of
two mernituden,” Under the latter hesding the colleclion of 4th grade
gmbllma by Hilitin et el Inclules the following problem (pe. 38);

n simmen flew © hours one day end 12 hours the next dey. ihe first
dsy he flew S7f lm leas than the second. sow meny <llometers cld the
elmien fly asch dey if his speed wne tho samet”

Under the heading “problems involving notl on" the work nited in the
previous note gives e nuber of problems involving motion in opposite
adrections, as for exsmmle (p. 41): "Two ships left sirultaneously
from doecks 180 lon apert and seiled towerd each olier withoul atornvinge.
The first shiy went Z1 km per howr enc. the second 04 ko por hours

() After how meny hours did the ships meet eaci otliory (b) ilow

meny kllometoers d1d esch ship go?”

tecuction ascending: 1,258 centimetors & L° mobers o0 centimeters.
neduotion descencingt 1¥ meters o centimcters ® 1,070 centimetors.
t
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in the metrie system of messurement. he four srithmetic crerstions
on ecmpounc denominete numbereg with the metrie messures, froblems
involving all orerations with eompound dencomine te nurberes., (26 hours).

Ugometric mrterisl., Femilierity with erees Units of moaBuUre=
ment of sres&. Hemmuring end somputing the ares of g recton le end
& squere. Table of guadretic messures. The sre end the hectore.
Solving vroblems in somputstion of asres. Construction iy loection of
& right sngle, e squere, end & recten;le. (14 hours).

Cubie mémm. Femilerity with the cube: [fsces, 206ges, end verw
tlces of & subes The cube ss a unit of messurement of ¥volurge Hofne
uring and computing the volume of righteansuler bodies (Loxer, eheats,
rocms)e Toble of cuble monsures. 50lving problems invelving computew
tion of Wolume, (14 hours).

Meesures Of time, Teble ofmeasurcs of time (rovieow): recueing
maaau}ma to hicher and larger owier. The four operstions on compound
demminahs nubers with meesures of (ime (simple oceses).

Frovlems invelving computetion of time within the 11 -itn of e
day, year, end century (ihe lest in whole vears). (96 hours).

Simple frectiomst: 1/7, 1/4, 1/8, 1/F, 1/10. Fartitior, Humerasov
thve cnd donominctér of fractions. ieduetion of fractiona. suddtion
end subtraction of fractions whose dencminsters sre eliie or multiples
of eech others Solution of problleme in finding verious “rrts of s
nwrber, (18 hours),

Srel computations. Mluent somputation within the limits of 100
and with round numbers within 1000, Uge in gimple cases of successive
maltinlication and division (by 7, 4, 8, etce). SHhort multinlication
by &, B0, of,

sroblems. Solution of composite arithemtic problems 1n  to @
3 o X . - . »
operatlons in cormectlon with studying the erithyetie oprretinng,

i
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o
vroblems in computing the ertittmetlec megn. Irebleme solved by
the method of ratios. Problems in finding two meiers from the smum
end rah&v;‘% (15 hours). (Here ore indicsted only the hours for
the aolution ot?t:sxpioal problems.)

“oview of muterial covered. (96 hours).

:36 s - . SISO a4 e 9
&Y i e an e £ ‘&3 b il t(kn b"-'o »‘-GI-"}"'
This derlgmntion covers sleo tae iim&ngbm ‘.u‘w Jiwn
‘fmm T the mothod indiested, as in the &zuﬁiiﬁ‘{“ hww’:}?xhﬂ'
" ) gad 2,800 tllometers, molng twilce oa 1ol UY
A tourtiel travelled 2,870 ‘rllometers, 0 « Ly
k;atxrm‘ Jaw mey -k ome o n - dEd -she komrke b trryvel By bmtg *b ¥
boat rs Ly horse, end four times es far by r&ﬁ.lww: 68 by st_t.‘ a
How meny Mlometers d4d the tourist trevel by boat, Uy horsc, en
b~ reilwez?" ‘The indioceted solution utiligee the meithod ot‘m 8)
perts” whereby the student finds the cum& of the :fm{.:tf%(l ¥ Z e 8)y
the value of one pert (2,200 ¢ 11), end the value 0L wio 1=
meining pertas (200 x 2 end 200 X B’. (Ve 7o Snigir.ov rnd Yae
#, ChelearyeV, Ope €ite, DDe 70=76),
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